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(57) A fabric isoftening product is a composltton or 
article that is effective for its fabric softening 
purpose but preferably excludes eootoxic quat- 
ernary amnwDnium salt, Includes, as a fabric 
softening component a PEC, vfhlch Is an ester 
of pentaerythritol, an ester of an oligomer of 
pentaerythritol. an ester of a lower alkoxylated 
pentaerythritol or an ester of a lower alkoxyl- 
ated pentaerythritol oligomer, with t>entonite, 
which increases Hs fabric softening effect re- 
maricably. The PEC is preferably a partial higher 
fatty acid ester of pentaerythritol or a partial 
higher fatty acid ester or a pentaerythritol 
oligomer, the bentonite is preferably sodium 
bentonite or swellable calcium bentonite. the 
fabric softenir^ composition is a softergent or a 
non-detersive composition. t>oth of whidi may 
be in solid (preferably particulate solid) or liquid 
state or form (preferably in aqueous suspension 
or geO. and the fabric softening article is an 
absorbent material with t>entonite and PEC de- 
posited on H or absorbed by it Also wittiin the 
invention are processes for softening fibrous 
materials of laundry by contacting them witii 
such oomposittons and/or articles during viash- 
ing, rinsing and/or drying operations. 
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This invention relates to fabric softening products, which include fabric softening compositions and articles 
for applications to laundry during washing, rinsing and/or drying cycles, to apply to the fibers of the fabrics of 
such laundry fabric softening amounts of fabric softening components of such products. More particularly, it . . 
relates to such products that include as fabric softening components higher iatty acid esters of pentaerythritol, 

5 of pentaerythritol oligomers, or of ethoxyiated derivatives of such pentaerythritol or oligomer esters, and any 

mixtures thereof, all of which may be designated PEC (for pentaerythritol compound), together with a day of - - 
the montmorillonite type, very preferably, bentonite, and which do not contain quaternary ammonium salts. 

Fabric softening compositions and articles have long been employed to make washed laundry items softer 
to the touch and more comfortable to the wearer. Such compositions include solutions, emulsions and partic* 

10 ulate and powder products, and such articles include paper strips and sponges that have been impregnated 
with fabric softener. The fabric softeners of choice for most oommercial products have usually been quaternary 
ammonium salts, such as dimethyl ditallowyi ammonium chloride, and emulsions of such softener have been 
added to the rinse water in the washing machine to soften laundry. Alternatively, such emulsions or powder 
products including such fabric softener can be added to the wash water, with a detergent composition, or the 

IS detergent composition can include a fabric softening component, making it a so-called "softergent". Articles 
that contain a fabric softening component, such as a quaternary ammonium salt, may be added to the auto- 
matic laundry dryer wherein, during tumbling of the laundry in a heated environment, the fabric softener is 
applied to the laundry by repeated contact, and softens it 

Although various fat>ric softening (and antistatto) compositions, including softergents, have been market- 

20 ed over the years, with varying degrees of commercial success, and although different fabric softening com- 
pounds have been Included in them, the most successful of such compounds have t>een quaternary anunonium 
salts. Such compounds are often of the formula 

R + 

25 

R» - N - R'" X 
R" 

30 wherein R, R', R" and R*^ are all alkyl groups, with at least one of such alkyls being a higher alkyi (of 8 to 22 
or 24 or of 12 to 18 cait)on atoms) and with the others being lower alkyl(s) of 1 or 2 cart)on atoms, and with 
X~ being a salt-forming anion. Preferably, such quaternary ammonium salt is a di-lower alkyl, di- higher alkyl 
ammonium halkie t>ut mono-lower alkyl tri-higher alkyl anunonium halides have also found use in some Instanc- 
es. 

35 While such quaternary ammonium salts have l>een effective fabric softeners in the described applications 

they are characterized by disadvantageous properties too, which have led to attempt to find replacements for 
them. For example, being cationic, they tend to react with anionic materials, such as anionic synthetic organic 
detergents and builders for synthetic detergents, sometimes to the detriment of their intended fabric softening 
function. They can deposit on laundry in such manner as to appear as greasy spots, which are highly objec- 

40 tionable. Finally, and perhaps most important, they are not as readily biodegradable as is desirat>le and they 
have been found to be toxic to aquatk: organisms, which coukj lead to harmful effects on aquatic life in lakes, 
rivers and other waters into which waste waters carrying such compounds could eventually be emptied. 

In efforts to find a replacement for quaternary ammonium salts as fabric softeners, neoalkanamides, gly- 
ceryl esters, glycol esters, silicones. catk>nic-anionic complexes, t>entonite and various lubricants have been 

45 suggested for use alone or in conjunction with reduced amounts of the quaternary ammonium salts but fre- 
quently the softening effects thereof were Insufficient or the replacement softeners possessed other charac- 
teristics which made them even less desirable than the quaternary ammonium salts. Now, however, applicants 
have discovered that the PEC'S described herein, including the oligomers and lower alkoxylated derivatives, 
when employed in conjunction with a montmorillonite day, such as a swellat)le bentonite, can satisfactorily 

so soften laundry essentially to the same extend as the quaternary ammonium salts, and they don't exhibit the 
adverse effects of the quaternary ammonium salts on aquatic organisms. This is an especially important dis- 
covery at this time, when the seriousness of the problem is being recognized and when several countries are 
passing laws and promulgating regulations prohibiting the incorporation of quaternary ammonium compounds 
(hereafter "quats") in products that can be discharged Into sewage and drainage systems. The invented com- 

55 positions are surprisingly effective softergents. which dean as well as detergent compositions based on the 
same detersive components, and they also act synergtsticaUy with respect to fat)ric softening in non-detersive 
products, such as wash cycle and rinse additives, and dryer products, in all of which the combinatkDn of PEC 
and bentonite softens treated laundry significantly better than would be expected from the additive effect of 
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such components. Moreover, whereas fabric softenings by each of the PEC and bentonite asymptotically ap- 
proach limits which are below the excellent softening that is desirable, a composition containing PEC and ben- 
tonite softens significantly better and transcends such limits. 

In accordance with the present invention a fabric softening product, which is a composition or an article 
for application to fibrous materials, so that a fabric softening component thereof is deposited on the f il)rous 
materials and softens them comprises a PEC. whtoh is a fabric softening component which is a higher aliphatic 
acid ester of pentaerythritol. of an oligomer of pentaerythritol, of a lower alkylene oxide derivative of pentaer- 
ythrttol or of a lower alkylene oxide derivative of an oligomer of pentaerythritol. or a mixture thereof, and a mon- 
tmorillonite day. very preferably bentonite. Of the PEC's those whtoh are preferred are the pentaerythntol dis- 
tearates and dipentaerythritd dilaurates. and of the montmorillonites. sodium and caidum bentonite are pre- 
ferred. The invention also indudes processes for softening laundry with the invented products. 
Asearch of prior art relevant to the invention has resulted in the finding of the fdtowing: 

U.S. Patents 3,928.212: 4,126,562; 4.142,978; 4,162,984; and 4.214.038; 

European Patent Application 27699&A; 

German Patent Application 3612479-A; and 

Japanese Patent 90 47,370. . ^ . . 

U S patent 3.928,212 describes various softening agents which are polyhydnc alcohol esters but none 
of them is a pentaerythritd ester or an ester of an oligomer or ethoxyJated derivative of pentaerythritol or of 
an oligomer thereof. U.S. patent 4.126,562 mentions erythritol and pentaisrythritd in a list of alcohols whidi 
may be reacted with higher fatty acids to produce fabrfe condittoning agents but no such compound is actually 
described and none is shown in a fabric softening composition or artide. Also. U.S. 4.126.562 is for a com- 
binatton of a quaternary ammonium salt fabric softener and a nontonic ester of an alcohd with a "^ner ^a^ 
acid and there is no teaching that the ester -would be useful alone as a fabric softener. U.S. patent 4. 142.978 
describes sorbitan esters with phase nrKKJifying components, such as alkyi sulfates, on a dryer sheet for sof- 
tening laundry virhile it is baing tumble dried in an autonwtic laundry dryer. The patent does not mention any 
pentaeryt hritol esters. U.S. patent 4, 1 62.984 relates to a textile treatment emulsion of a water insoluble cationic 
fabric softener, which is preferably a quaternary ammonium satt or an alkyllmidazolinium salt with a water in- 
soluble nonionic fabric softener, which is preferably a fatty add ester of a mono- or pdyhydric alcohol or an 
anhydride thereof, and an aromatic mono- or dicarboxylto acW. Among the polyhydric alcohols thatflwy 
esterif led. according to the patent, is pentaerythritol, but no pentaerythritol ester is described specifically nor 
is any oligomer of pentaerythritol suggested, and none is shown to be a useful fabric softening agent in the 
absence of quaternary ammonium salt and aromatic cart)Oxylic add. It Is dear that the patentees did not know 
of the present invention because they were aware of the disadvantages of the quaternary ammonium salt com- 
ponent (reaction with anionic detergent firom the wash cyde) and found that its content could be reduced if 
the pentaerythritol ester and aromatic carboxylic add were present, but they never recognized and apparently 
never made a fabric softening composition which did not contain quaternary ammonium halide or equivalent 
cationic fabric softener. U.S. patent 4,214.038 relates to pdyglycerd esters as softening agents suitable f«- 
deposition on drying laundry from paper substrates charged to the laundry dryer with the laundry being dned. 
Although polyglycerd is a polyhydric alcohol as Is pentaerythritol, it is not the same as pentaerythntol and the 
patentdoes not suggestthe use of applicants' pentaerythritol esters asfabric softeners. European patentspec 

ification 276999-A mentions fabric conditioning compottons that contain a non-cattonk: fabric softener and a 
nonionic cellulose ether. Although esters of polyhydric alcohols are mentioned as suitable conditioning agents, 
pentaerythritol esters are not disdosed. German patent specificatton 3612479-A describes textile softening 
compositions that contain quaternary ammonium compounds with carboxylto acid esters, and among the es- 
teis are those of various alcohols and polyds, induding pentaerythritol. However, no such specific ester is 
described or even named, and no softening composftion which does not contain quaternary ammonium com- 
pound as the fabric softener is disclosed. Japanese patent 90 47.370 discloses fabric softening compositions 
that are based on quaternary ammonium salts but may contain a higher f&tty acid ester of pentaerythntol. I*) 
specific such ester is described in the abstract. , ^ 

In none of the disdosures mentioned above is it taught that any pentaerythritd ester could be employed 
with a montmoriiionite day. such as bentonite, as a fabric softening combination, in place of a quaternary am- 
monium compound or quat softener and would have essentially as good or better a softening action, and none 
of the disdosures mentions any specific pentaerythritol ester nor does any mention any ester of an digonaer 
of pentaerythritol, of lower alkoxytated pentaerythritol or of an oligomer thereof as a fabnc softening agent in 
a fabric softening composition. Thus, none of the references, either alone or in combination with any of the 
others, antidpates the present inventton or makes it obvious. 

A main component of the invented compositions and artides of the present invention, which is usually tne 
main fabric softening compound in such products, otherthan the fabric softening day. such as bentonite. which 
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will also be present in them, is preferably a higher fatty acid ester of a pentaerythritol compound, which term 
is used in this specification to describe higher fatty acid esters of pentaerythritol, higher fatty acid esters of 
pentaerythritol oligomers, higher fatty add esters of tower alkyiene oxide derivatives of pentaerythritol and . • 
higher fatty acid esters of lower alkyiene oxide derivatives of pentaerythritol oligomers. Pentaerythritol com- 

5 pound may be abbreviated as PEC herein, which description and abbreviation may apply to any or all of pen- 
taerythritol, oligomers, thereof and alkoxylated derivatives thereof, as such, or more preferably and more usu- • * 
ally, as the esters, as may be indicated by the context 

The oligomers of pentaerythritol are preferably those of two to five pentaerythritol moieties, more prefer- 
ably 2 or 3, with such moieties being joined together through etheric bonds. The lower alkyiene oxide derive- 

10 tives thereof are preferably of ethylene oxide or propylene oxide monomers, dimers or polymers, which ter- 
minate in hydroxyls and are joined to the pentaeryt hritol or oligomer of pentaerythritol through etheric linkages. 
Preferably there will t>e one to ten alkyiene oxide moieties in each such alkyiene oxkle chain, more preferably 
2 to 6, and there will be one to ten such grounds on a PEC, depending on the oligomer. At least one of the 
PEC OH groups and preferably at least two. e.g., 1 or 2 to 4 are esterif led by a higher fatty acid or other higher 

15 aliphatic acid, which can be of an odd number of carbon atoms. 

The higher fatty acid esters of the pentaerythritol compounds are preferably partial esters and more pre- 
ferably there will be at least two free hydroxyls thereon after esterif ication <on the pentaerythritol. oligomer or 
alkoxyalkane groups). Frequently the number of such free hydroxyls is two or about two but sometimes it may 
be one, as in pentaerythritol tristearate, or as ntany as eight, as in pentapentaerythritol tetrapalmitate. 

20 The higher allphatk: or fatty adds that nnay be employed as esterifying acids are those of carbon atom 

contents in the range of 8 to 24, preferat>ly 12 to 22 and more preferably 12 to 18, e.g., lauric, myristic, palmitic, 
oleic, stearic and behenic acids. Such may t>e mbctures of such fatty adds, obtained from natural sources, usch 
as tallow or coconut oil, or from such natural materials that have been hydrogenated. Synthetic ackjs of odd 
or even numt>ers of carbon atoms may also be employed. Of the fatty adds lauris stearic ackjs are often pre- 

25 ferred, and such preference may depend on the pentaerythritol compound being esterif ied. 
Examples of some esters <PECs) within the present {nventk>n follow: 


30 


MQNQPENTAERYTHRITQL EgTERS 
35 CH2""H4 


40 


MONOPENTAERYTHRITGL OILAUHATE 

R3-0H R4«OH 
MONOPEMTAERYTRXTOL 2^0N0STEARATE 

%=^3 " ('^2 ) 16"^00' R2=OH 
R3«OH R4=QH 
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^JpyMTAEP VTMRTTOL ESTERS 

*p'2°^l CH2OR2 
HO CHj-C— CH2-O-CH2-C— CHjOH 
CH2OR3 CH2OR4 

DIPENTAERYTHRITOL TETRAIAURATE 
Rl-CH3-(CH2) 10-CO R2-CH3-(CH2) iq-CO 

R2=CH3 - ( CH2 ) 10-CO '<=«3 - ( <=H2 ) 1 0 "^O 

DIPENTAERYTHRITOL TETRASTEARATE 

R3_=CH3 - { CH2 ) 16 R2 =<=«3 " ( ) ig 

R3-CH3-(CH2)i6-CO R4=CH3- (CH2 ) ig-CO 


MONOPENTAERYTHRITOL DISTEARATE 
Rl«CH3- (CH2 ) 16-COO- ^^2=<=H3- <^2> 16-<=°°' 

2S R3-OH R4=OH 

MONOPiENTAERYTHRITOL TRISTEARATE 
Rl-CH3-(CH2)i6-<:00- R2=-CH3-(CH2) i6-<=00- 

R3-CH3-(CH2)i6-COO- ^^^^ 
^ MONOPENTAERYTHRITOL MONOBEHENATE 

Rl=CH3-(CH2) 20-^0°' R2=OH 
R3=0H R4=OH 
35 MONOPENTAERYTHRITOL DIBEHENATE 

R^=CH3-^<2J2)20-<=OO- R2=CH3- (CH2) 20-<=00' 

R3=OH R4=OH 


p^T&TrT^YTHRIT OT. 10 ETHYLENE OXIDE ESTER 
CH2 -O- ( CH2 -CH2O) nH 

R3^-CH2-C— CH2 R2 

*^ CH2-0-(CH2-CH20)„/H 

with n+n'-lO 

MONOPENTAERYTHRITOL 10 ETHYLENE OXIDE DISTEARATE 
« R^.CH3-(CH2) i6-<=°°- R2=CH3-(CH2)i6-<=00- 


55 
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PgNTAERYTH RTTOL 4 PROPYLENE QXTDE ESTERS 



^1 ~^^2 <^H2 -R2 


I 

CH2-0-(CH2-CH-CH20) 


MONOPENTAERYTHRITOL 4 PROPYLENE OXIDE 
R^=CH3-(CH2) 16-COO- R2=OH 


MONOSTEARATE 


MONOPENTAERYTHRITOL 4 PROPYLENE OXIDE 
R3^=CH3-(CH2) 16-COO- R2=CH3- 


MONOSTEARATE 


(CH2) 16-^00- 


MONOPENTAERYTHRITOL 4 PROPYLENE OXIDE 
R3^=CH3-(CH2) 20"<^°°" R2=OH 


MONOBEHENATE 


MONOPENTAERYTHRITOL 4 PROPYLENE OXIDE 
R3^=«CH3 - ( CH2 ) 2 Q-COO- Rj^CHj - 


DIBEKENATE 


Although in the formulas given herein some preferred pentaerythritol compounds that are useful In the 
practice of this Invention are illustrated it will be understood that various other such pentaerythritol compounds 
within the description thereof herein may be employed too, including such as pentaerythritol dl-hydrogenated 
tallowate, pentaerythritol ditallowate, pentaerythritol dipalmltate, and dipentaerythritol tetratallowate. Also, \n 
this specification when reference is to a compound of a class, unless it is indicated otherwise therein it is to 
t>e considered that the employment of mixtures of compounds of such class are intended to be included (com- 
mercial compounds are often mixtures). 

The PEC'S utilized in this invention can have fabric softening effects but such activities are remarkably 
increased when a montmorfllonite day (bentonite) is also present In the absence of such bentonite the PEC 
may be substantially undispersed in wash and rinse waters, and may be less evenly and less strongly applied 
to laundry from softening articles. It has been found that better dispersed PEC has greater softening activity. 
When undispersed the PEC could be in solid agglomerate form when cdd or in molten form when hot, in neither 
of which states does it act as effectively to soften fabrics (and in both of which cases it can deposit objectionably 
on treated materials to produce somewhat greasy spotting thereof). The t>entonite acts to disperse the PEC 
to make it more effective as a softener, and at the same time such "dispersing agent" also acts as a softener, 
which avoids the undesirable dilution of softening action by an ordinary dispersing agent, and it synergistically 
improves fabric softening. 

The clays that are useful components of the invented products are those which cooperate synergistically 
with the PEC's to soften laundry t>etter than would be expected from such a combination. Such days Indude 
the montmorillonite-containing days which have swelling properties <in water) and which are of smectite struc- 
ture, so that they deposit on f ibmus materials, especially cotton and cotton/synthetic blends, such as cot- 
ton/polyester, to give such fibers and febrics made from them a surface lubricity or softness. The best of the 
smectite clays for use in the present Invention is bentonite and the best of the bentonites are those which have 
a substantial swelling capability in water, such as the sodium and potassium bentonites. Such swelling ben- 
tonites are also known as western or Wyoming bentonites, which are essentially sodium bentonite. Other ben- 
tonites, such as calcium bentonite. are normally non-swelling and usually are. in themselves, unacceptable 
as fabric softening agents, However, the present inventors have found that such non-swelling bentonites ex- 
hibit even k>etter fabric softening in combination with PEC's than do the swelling bentonites, provided that there 
is present in the composition being tested for softness, a source of alkali metal or other solubliizing ion, such 
as sodium (which may come from sodium hydroxide, added to the composition, or from sodium salts, such as 
builders and fillers, which may be functk}nal components of the composition). This utility of the normally non- 
swelling t>entonlte is surprising and the superiority of such in the invented conpositions (when a source of so- 
dium is present) over normally swelling bentonite, such as sodium bentonite, is very surprising. Among the 
preferred bentonites are those of sodium and potassium, which are normally swelling, and calcium and mag- 
nesium, which are normally non-swelling. Of these it is preferred to utiize calcium (with a source of sodium 
being present) and sodium bentonites. The bentonites employed are not limited to those produced in the United 
States of America, such as Wyoming bentonite, but also may be obtained from Europe, induding Italy and 
Spain, as calcium bentonite, which may be converted to sodium bentonite by treatment with sodium cart)onate, 
or may be employed as calcium bentonite. Also, other montmorOlonite-containing smectite clays of properties 
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like those of the bentonites described may be substituted in wliole or in partforthe bentonites described herein 
and simnar fabric softening results will be obtained. . u • 

The swellable bentonites and similarly operative days are of ultimate particle sizes in the micron range, 
eg 0 01 to 20 microns and of actual particle sizes in the range of No's. 100 to 400 sieves, preferably 1 40 to 
325'sieves U S. Sieve Series. Such size ranges also apply to the zeolite builders, which wfll be descnbed later 
herein The bentonrte and other such suitable swellable days may be agglomerated to larger partide sizes 
too, such as 60 to 120 sieves, but such agglomerates are not preferred unless they indude the PECCs) too 

(in any.particulate products). ^»j»„«far 

Liquid state preparations of this invention may be emulsions (wrhich term herein is also intended to refer 
ID dispersions and suspensions in liquid media, as well as to emulsions), and any of sudi "emulsions will nor- 
many be aqueous emulsions in which the aqueous phase is the continuous phase. However, solvents and 00- 
sdvents. such as ethanol. isopropanol. propylene glycol and various mono- and di-lower alkyi esters of diethy- 
lene glycol (Carbitds®) may also be present in such emulstons and microemulsions to promote formations of 
more stable products, and may also be in the continuous media. Suitable dispersing agents, such as emulst- 
f iers, can be employed with the mentioned day to further help it to disperse the PEC in aqueous media. Such 
are useful in liquid and solid (induding particulate) products. ^ c 1 

Various emulsif iers can be employed, and many such are described in the various Deterqents a"dEmul- 
sif iere publications of John W. McCutcheon. issued annually, particularly those for 1969. 1973. 1980 and 1981. 
;;^are incorporated herein by reference. Preferred such emulsifiers are those which are alkyI e'ners or 
.0 amines which contain one Or more hydroxyalkyt substituents too. Of these the more preferred are the alkyi 
dialkanolamlnes or alkyl trialkanolpropylenediamines wherein the alkanol moieties are of 2 to 4 carbon atoms 
preferably being 2 or 3 and more preferably being 2. and the alkyl poly(ethylene oxide) ethers are of 2 to 24 
ethylene oxide units, preferably of 8 to 12 ethylene oxide units, in which emulsifiers the alkyl is of 8 to 24. pre- 
feraWy 12 to 18 carbon atoms. More preferred such emulsifiers are: stearyl diethanolamlne. avaPable from 
25 Hoedist A.G. as Genamin® 8-020; tallow triethanol propylenediamine. available from CECA, SA.;as Dinora- 
mox® S3; and R-0-(CH2CH20)ioH. wherein R is a mixture of Cu.is alkyls. available from Hoechst A.G. as Gen- 
apol® OH-100. 

When instead of emulsion form for the invented compositions it is desired that they be in parttoulate. pow- 
der solid or gel form less water or moisture or even none is present but the bentonite will stHI iisually *e of 
30 sm^ll (micron range) ultimate size. Instead of or in addition to the bentonite there may be present other swel- 
lable montmorillonite days and there may also be present with the bentonite other non-functional substantially 
water insoluble carriers or dispersing agents, such as calcium carbonate and silica. Even water soluble earners, 
such as sodium sulfate and other "filler salts" may be used, at least in part, and such can sometimes act as 
dispersing agents, too. The bentonite employed should desirably be of a type wrhich is gel forming in water and 
3S capable of softening fibrous materials, and should be of micron range ultimate parttele size, atthough it may 
be agglomerated to larger sizes, usually in the range of 8 to 140 sieves. U.S. Sieve Series. 

When the pentaerythritol compound softening agent is to be applied to laundry being dned in a laundry 
dryer, such as an automatic dryer, the PEC and bentonite may be applied to a substrate matenal. from which 
it may be transferred to the drying laundry under the influence of the heat in the drying air and the rubbing 
M action of the substrate againstthe moving laundry. The substrate used may be paper or other fibrous matenal. 
sponge preferably cellulose or polyurethane. or other suitable base material, with the pentaerythritol com- 
pound being such that it is solid at room temperature and liquef iable and/or softenaWe at dryer temperatures. 
The PEC may be blended wHh other suitable waxy type material, plasticizer or hardener to control the softening 
point thereof, when sudi as desirable. In use of such artides the bentonrte helps to distribute or spread the 
45 PEC on the substrate and the PEC heirs to promote adherence of the bentonite to the substrate. Additionally, 
the bentonite's posHive chaise helps the PEC to adhere to usually negatively charged laundry. 

Normally, in the various applications mentioned, the PEC wfll be employed without the presence of any 
other fabric softening material (except the day. such as bentonite. montmorillonite or other operative srnectite) 
but it is possible to utilize such other materials with it If in the proportions and quantities employol they are 
so not ecologically unacceptable and if they do not interfere with the fiber softening action of the PEC. In fact, 
sometimes, when antlstatfc action is desirable in the product such additfons may be important because al- 
though PEC'S have some antistatic properties sometimes those are insuff ident for the intended purposes. 
Thus it is possible toformulate fabric softening compositions and artides with the PEC supplemented by other 
antistatic agents and also by fabric softeners. The foremost of such antistatic materials are the quaternary 
55 ammonium salts but when they are present there can be ecological problems, due to their toxicities to aquatic 
organisms. For example, in standard toxidty tests against daphnia the concentration for 50% effect is less than 
1 mg /I for quaternary ammonium compounds or quats, such as ditallowalkyi dimethyl ammonium chloride. 
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and that is often unacceptable, environmentallyt so in such circumstances quats are not employed. Other.an- 
tistats and fabric softeners indude: higher allcyl neoallonamides, e.g., N-stearyl neodecanamide; isosteara- 
mldes; amines, such as N,N-ditatlowalkyl N-methyi amine; esterified quaternary salts or esterquats; amidoa- 
mines; amidoquats; imidazolines; imidazolinium salts; di-higher fatty acid esters of di-loweralkanolamies, such 
as dicoco acid ester of diethanoiamine; silicones; and alkoxylated si1icones;and representative examples of 
some of such classes of such compounds are given below (those which may cause significant ecological harm- 
will desirably be avoided). 
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I 
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35 


ClAY 


It should be kept in mind when employing supplementary antistats and fabric softeners that they shouldn t 
40 make the compositions in which they are incorporated of greater ecotoxidty than Is allowable by law and by 
regulatory authorities m the area of intended use. Thus, quaternary ammonium compounds wOl usually be 
avoided, as will be compounds that have simiar adverse effects on aquatic organisms, or the amounts thereof 
present will be limited so as to avoid such undesirable effects. , j. * »K-f 

Other materials that may be incorporated in the invented composittons include the usual adjuvants that 
45 normally are present in other fabric softening compositions (including softergents). such as perfumes, fixa- 
tives solvents, cosolvents. hydrotropes. antioxidants, stabilizers. pH adjusters, buffers, biodegradable antimi- 
crobials builders, fillers, enzymes, thickeners and fluorescent brighteners. all of which are knovwi classes of 
materials in the fabric softening compositions field, with examples of several of these being given in the art 
mentioned In this specification, all of which is hereby incorporated herein by reference. 
so The last component of the present compositions, which is present in those which are aqueous emulsions 

(or dispersions), is water. Normally any dean water can be employed, such as any of a hardness in the range 
of 0 to 500 p.p.m.. as CaCOs. but it will be preferred to use water of a hardness of no nwre than 150 p.p.rn., 
more preferably less than 50 p.p.m.. and most preferably the water wdl be deionized water that has been ir- 

55 The previous description of the components of the invented products is primarily directed to components 

of the fabric softening compositions for addition to wash or rinse waters, espedally during automatic washing 
processes, which are simpler embodiments of the invention but the invention also Indudes detergent compo- 
sitions (softergents) that contain the described PEC and bentonite (or other suitable montmorillonite day). 
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Such detergent compositions will contain at least one synthetic organic detergent, preferably of the anionic or 
nonionic type (or a mixture thereof), which may also function as a dispersing agent for the PEC. 

The anionic detergents are normally of the water soluble sulfate and/or sulfonated lipophite type, which 
may be designated "sulf(on)ated*, and which include lipophlle and sulf(on)ate moieties, but analogous 

5 phosph(on)ates may also be utilized. Of the synthetic anionic organic sutf(on)ated detergents those preferred 
are higher aikyl (preferably linear alkyi) benzene sulfonates, higher fatty alcohol sulfates, higher fatty alcohol, 
ethoxylate sulfates, olefin sulfonates and paraffin sulfonates. Usually such compounds are water soluble alkali 
metal salts, such as sodium salts, and Include higher fatty alkyI or other aliphatic moieties, which serve as li- 
pophilic moieties, and which increase detergency, especially against greasy sofls. Such higher alkyi or higher 

10 aliphatic moieties will normally be of 8 to 22 carbon atoms, preferably 10 or 12 to 16 or 18 carbon atoms and 
more preferably, especially for the alkyl sulfates and alkylbenzene sulfonates, the alkyl moieties will be of 12 
to 14 cart)on atoms. The higher fatty alcohol ethoxylate sulfates that are useful will normally be of 1 to 20 ethoxy 
groups per mol, preferatrfy 3 to 1 0 or 1 5, e.g., 3 or 7. As representatives of anionic detergents there may be 
mentioned sodium linear dodecylbenzene sulfonate, sodium linear tridecyl benzene sulfonate, sodium lauryi 

15 alcohol sulfate, sodium coco alcohol triethoxytate sulfate, sodium Cie paraffin sulfonate and sodium olefin sul- 
fonate derived from Cu olefin. 

Among the nonionic detergents those which are most preferred are ethylene oxide condensates with high- 
er fatty alcohols or with alkyl phenols, such as condensation products of 3 to 20, 5 to 15, 6 to 12 or 7 to 11 
nrwls of ethylene oxide with higher fatty alcohols Of10or12to18or13to17 cart)on atoms or with alkyl phenols 

20 of 7 to 10 carbon atoms in the alkyl groups, e.g., Dok>anoKS> 25-7. Synperonic^ A7, Neodol<& 25-3, Neodol 25- 
7, Neodol 45-11, and Ci3_i7 alcohols condensed with 7 or 11 mols of ethylene oxkje per mol. Although the im- 
proved softening obtained when bentonite is employed with a PEC is noticeable in anionic, nonk)nic and anion- 
ic/nonionic detergent compositions, such increase in softening action is even more surprising In the case of 
nonionic detergent compositions because PEC alone (without bentonite) has no febnc softening actk»n at all 

25 jn nonionic detergent couposlttons (but does have some such actk>n in antonte detergents). 

In addition to the above examples of suitable anionk: and nontonic detergents, extensive listings of such 
detergents that are useful may be found in standard textbooks relating to synthetic organic detergents, such 
as the McCutcheon texts, previously cited. 

Of the water solut>le builders for the ank)nicand nonionk: detergents it is preferred to employ water soluble 

30 salts, such as sodium or potassium salts, more preferat>ly sodium salts, and of these the cart)onates, silicates, 
t>orates, bicarbonates and phosphates, especially the polyphosphates, are preferred, such as sodium carbon- 
ate, sodium bicartK>ndte, sodium silicate of Na20:Si02 ratio In the range of 1:1.6 to 1:3, preferably 1:2 to 1:3, 
e.g., about 1 :3, 1 :2.35 or 1 :2.4, sodium tripolyphosphate and tetrasodium pyrophosphate, but sodium sesqui- 
cart>onate and sodium sesqulsilicate may also be used, as may be the corresponding potassium and other 

35 soluble salts, when suitable. Of the water insoluble builders, which buHders also have water softening proper- 
ties, the most preferred are the zeolites, especially the hydrated zeolites. Such zeolites include crystalline, 
amorphous and mbced crystalline and amorphous zeolites of both synthetic and natural origins, which are of 
satisfactorily quick and sufficiently effective activities in counteracting calcium hardness ions in wash waters. 
Preferably, the zeolites employed are characterized as having high exchange capacities for calcium ions, which 

^ exchange capacity is normally from at>out 200 to 400 mSligram equivalents of calcium carbonate per gram of 
the zeolite. Although other ion exchanging zeolites may also be utilized, often the zeolite will be of the formula 

(NajO), • (Al203)y • (SiOz) • w H2O. 
wherein x is 1. y Is from 0.8 to 1.2, z is from 1.3 to 3.5 and w is from 0 to 9, and preferably is 2.5 to 6. Of the 
crystalline zeolites that are useful those preferred include Zeolites A, X and Y, with A being more preferable, 

^ and the most preferred of these is Zeolite 4A. These zeolites are preferably in finely divkied state when added 
to the crutcher with the synthetic detergent prior to drying, and are of ultimate particle diameters and actual 
sizes like those previously described for the bentonltes. Other builders thatinay be utilized include organic 
compounds, which are often sequestrants for hardness ions. Such compounds include organic acids, espe- 
cially hydroxy and amino polycarboxylic acids, such as citric and gluconic acids and ethylene diamine tetraa- 

^ cetic acid (EDTA) and nrtrilotriacetic acid (NTA). all usually as their water soluble salts, e.g.. sodium salts. Ad- 
ditional useful builders are the organo-phosphorus chelating agents, such as the Dequest^, e«g., Dequest 
2046, which are manufactured by Monsanto Co. 

The proportions of components of the invented compositions and articles will be those which result in sta- 
ble and effective products for fabric softening applications. For the PEC's the concentratbns in such liquid 
and gel softergent compositions will normally be in the range of about 1 to 25%, preferably 2 to 20%, nrKDre 
preferably 2 to 15% and most preferably 3 to 10%, e.g., about 5 or 6%. For the liquki rinse cycle and wash 
cycle additive compositbns, such ranges are 1 to 40 parts (with 60 to 99 parts of bentonite) in a \\qu\6 medium. 
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which is preferably aqueous. Preferably such compositions include 1 to 10% of PEC and more preferably, 3 
to 7%. e.g.. 6% or about 6%. 

The particulate sof tergetens wfll normally comprise 1 to 25% of PEC. preferably 2 to 20%. more preferably 
2 to 15% and most preferably 3 to 10%. e.g.. 6%. and for the particulate non-detersive rinse and wash water 
cyde additives such PEC content ranges may be 1 to 25% or 40%, 1 to 10%, 3 to 10% and 3 to 7%, e,g., 6%. 
respectively. For the dryer articles the operative, preferred. nK>re preferred and most preferred ranges of PEC 
and bentonite) (or equivalent day) contents are 5 to 99%. 5 to 95%, 10 to 90% and 20 to 80%. respectively, 
with thejMoportion of PEC:bentonite being like corresponding proportions for the rinse and wash cyde addi- 
tives> 

The bentonite or suitable day contents of the liquid or gel state sof tergents will be in the operative range 
of 1 to 50%, preferably 5 to 40%. more preferably 10 to 30% and most preferably 15 to 20%. e.g.. 16% or 18%. 
Forthe particulate softergents such ranges are 10 to 30%. 10 to 25%. 12 to 20% and 15 to 20%, respectively. 
For the particulate and solid wash and rinse cyde additives the bentonite (or day) percentage an in the op- 
erative, preferred, more preferred and most preferred ranges of 10 to 99%. 60 to 99%, 90 to 99% and 93 to 
97%. e'.g., 94%, or about 94%. 

In the liquid or gel state and particulate softergents the operative percentage of synthetic organic detergent 
is 1 or 2 to 35%. preferably 3 to 25%. more preferably 3 to 20% and most preferably 5 to 15%. Preferably, the 
synthetic organic detergent will be a mixture of anionic and nonionic detergents, with the percentages thereof 
being in the range of 1 to 10% of each, preferably 1 to 6% of each and more preferably 1 to 3% of anionic de- 
tergent and 3 to 5% of nonionic detergent. e.g.. about 2% and about 4%. respectively. In the particulate or 
solid built sof teipents the percentages of builder{s) will normally be in the range of 5 to 80%, preferably being 
in the range of 1 0 to 60%, more preferably 20 to 50% and most preferably 30 to 40%. with the percentages of 
sodium tripolyphosphate, sodium carbonate and sodium silicate, when such three builders are present, often 
being in the ranges of 10 to 50%. 2 to 20% and 2 to 16%. respectively, preferably 15 to 35%, 2 to 10% and 2 
to 10%, and most preferably 20 to 30%, 3 to 8% and 2 to 6%. e.g.. about 23%. 6% and 4%. respectively. In 
liquid softergents such ranges of contents for synthetic detergents and for builders will often be multiplied by 
a factor that is propa-tionaJ to the solids content of the liquid composition dh^ided by the limiting solids contents 
of the range for the particulate or solid product Normally, rinse cyde compositions will not contain any buflders 
but wasli cyde additives may utirizelHJilders to improve deaning of the detergent connJOsHions with which «uch 
wash cyde compositions may be employed and also to act as supplemental carriers (In addition to the ben- 
tonite) for the PEC. In such cases, where builder is employed, the percentage ranges thereof wBI often be like 
those for the softergents. 

For invented compositions that contain emulsif ier(s) the content(s) of such emulsifiers(s) will normally be 
in the range of 0.2 to 10%, preferably 0.4 or 0.5 to 5% and ntore preferably 0.7 or 1 to 3%, e.g., about 1.25 or 
2%, When the emulsif ier contains both an alkyi alkanolamine and an alkyi poly(ethylene oxide) ether, as may 
be preferred, the proportion of the alkanolamine will usually desirably be equal to or greater than that of the 
alkyi poly(ethylene oxkJe) ether alkanol, preferably being of 2 to 5 times as much. e.g.. about 4 times as much. 
Thus, such percentages can be of 0.2 to 5% of the alkanolamine and 0.05 to 5% of the ether alkanol, preferably 
0.3 to 3% and 0.1 to 2% and more preferably 0.5 to 2% and 0.2 to 1%. When no detergents, builders or adjuvants 
are present and the compositions are in liquid state.aqueous medium or water contents may be the balances 
thereof, which will usually be in the range of 20 to 98%, preferably 50 to 94%. more preferably 63 to 87%. and 
most preferably 81 to 74%. e.g., about 78%. It is to be understood that the presences of any detergents, build, 
ers. adjuvants or supplemental components of the emulsions will be compensated for by corresponding de- 
creases in the water contents of the compositions. Usually the total adjuvants content will be no wore than 
25%. preferably will be no more than 15% and in many instances will be held to a limit of 6%. None of the ad- 
juvants, in the amounts employed, will be such as to cause unacceptable levels of toxidty which could adversely 
affect aquatic organismsi induding fish, that inhibit lakes and streams into which there are fed washing ma- 
chine effluents that induded the present compositions. Thus, the invented compositions may be considered 
to consist essentially of the named components, in additive or sof tergent form, with only environmentally ac- 
ceptable proportions of adjuvants being allowed to be present therein. As was previously mentioned, the pres- 
ent compositions and artteles are preferably essentially free of quaternary ammonium compounds. Most pre- 
ferably 0% of such are present but when the resulting compositions and artides are not ecotoxic increasing 
limits of 0.1%. 0.3% and 0.5% may be imposed, which are more preferred, preferred and acceptable limits re- 
spectively, undersuch circumstances, and are within t he broader invention. Although the described emulsif iers 
are more often employed in aqueous compositions, they may also be present in solid or partteulate products 
and the proportions thereof in such products will be proportionally the same as forthe liquids, on a solWs basis. 

A suitable adjuvant for the described products, especially for the rinse cyde additives, is an addifying 
agent, such as hydrochloric or other suitable acid, which is useful to adjust the pH of the emulsion or other 
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aqueous composition to within the range of 2.5 to 5.5, preferably 2.5 to 4. e.g., 3.5. To do that the percentage 
of HCI (concentrated basis) or equivalent other acidifying agent present wil usually be in the range of 0.01 to 
0.4%. preferably 0.05 to 0.2%. A sodium-containing compound may be present to provide sodium ions (alter- . . 
natively, potassium compounds can be present) to convert alkaline earth or magnesium bentonite to swelling 

5 alkali metal bentonite, in which case the proportion employed will usually be at least stoichiometric, and may 
be up to 20% in excess of stoichiometric. Sodium hydroxkle may be a suitable source of sodium tons, especially - - 
for the sof tergent compositions which are desirably alkaline. 

To manufacture the invented solid, particulate and gel compositions and to make the described articles 
is comparatively simple, involving little more than mixings of components, (with gelling, agglomeration and ap- 

10 plication steps sometimes) but to produce applicants' disperstons a particular process is followed (and that is 
the process of the working examples. In such cases It is preferable that the PEC be melted before additk>n to 
the aqueous medium and the temperature to which the PEC is raised will desirably be within lO^'C. of the melt- 
ing point thereof. It is preferred that the PEC be mixed with any meltable emulsif ier especially one of lipophilic 
character (or more lipophilic character than another emulsif ier present), such as the alkanolamine, when a 

IS mixed alkanolamine/ether alcohol (or alkanolamine/ethoxylated alcohol)emuls1f ier is employed, and melted to- 
gether with it, but alternatively the two meltable materials, PEC and alkanolamine, may be separately melted 
and added together or simultaneously to the aqueous medium (usually water), whk:h should also be at about 
the same elevated temperature, about eo^'C, for example. The smectite day may be added belore, with or 
after the emulsif ier/PEC mixture. The water employed Is often desirably acidified, as by addition to it of KCI 

20 or other suitable acid, to generate a final pH in the range of Z5 to 5.5, preferably 2.5 to 4.0, e.g., about 3.5. 
After emulsif ication the emulston produced may be cooled to room temperature, with the balance of emulsif ier 
being added before or after such cooling, preferably t>efore. The result is a stable emulsion, which resists sep- 
aration under rK>rmal elevated temperature conditions for periods of sbc months or more. 

To manufacture the partk:ulate or powdered product it is only required for the PEC to be mbced with the 

25 smectite clay and any other components of the formulation. Preferably, the melted PEC, at elevated temper- 
ature, will be sprayed onto a tumbling mass of the particulate agglomerated smectite or montmorillonite powder 
(such as bentonite) or agglomerate thereof with any other particulate materials of the product, and vrill thereby 
be distributed throughout ft evenly. Sometimes the mbcer emptoyed will include size reductk>n means to make 
sure the PEC Is In small enough partk^les so as to be depositabie evenly on the laundry being treated. The 

30 bentonite or other smectite day partides may be at room temperature when the PEC is being applied to them 
and the PEC -will t>e solkJif ied on contact with the particulate mass, usually with little agglomeration tatdng 
place, but by controlling the PEC applteation, the temperature and mixer speed, some agglomeration may be 
obtainable, when desired. 

To make the softening artide it is usually desirable for the sut>strate material, in a continuous strip, to be 

35 passed through a melt, emulsion or other bath of PEC, with or without emulsif ier, with any excess t>eing re- 
moved by a doctor blade or squeeze rolls, and the t>entonite or other acceptable day may be applied to the 
PEC coated strip. After cooling or drying, the strip, containing the PEC and other materiats.may be cut into 
indfvklual pieces, which are then ready for use. 

The softergents may be made in usual manners, with the PEC and bentonite being post-added or being 

40 added at a suitable stage of the nrwinufacturing process, induding crutching and spray drying, taking into ac- 
count that they will not be subjected to destabilizing or destructive temperatures. 

In use the various invented compositions and ar tides are employed in the same manners are other sof- 
tergents, emulsions, powders and artides that apply fabric softener to laundry. Softergents may be charged 
to the washing machine as if they were detergents, with the desred concentrations being in the range of 0.1% 

45 to 1%. preferably 0.1 to 0.5%, e.g.. about 0.15% in the U.S.A. and about 0.6% in europe, to compensate for 
different washing conditions employed. The rinse cyde additive emulsion may be added to the rinse water and 
so may the powder and partksulate compositions, with the concentrations of PEC being in the range of alxjut 
0.01 to 0.05% of the rinse water, and that of bentonite being proportionally greater, as previously described. 
Alternatively, such compositions may be added to the wash water but in such cases the .concentratk>ns may 

50 be increased, often about 1 to 3 times. Dryer treatment articles may be used in the same manner as products 
currently being marketed for that purpose, with paper strips (or towels) or equivalent sponges being added to 
the dryer, usually with a sheet or strip of 300 to 800 sq. cm. being employed. 

The following examples illustrate but do not limit the invention. Unless otherwise indicated all parts and 
percentages in this specification and the appended daims are by weight, and alt temperatures are In ^'C. 

55 
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EXAMPLE 1 




CoiQDonent 



% Bv Weiahc 



Sodium linear dodecylbenzene sulfonate 



2 .00 



Stearyl hydroxyethyi iiaidazoline 



1.00 

10 


Nonionic deMrgent 



3.90 



Sodium silicate 



4.0C 



Sodium tripolyphosphate 



23«00 



Sodixim carbonate, anhydrous 



6.00 



Ethylenedi amine tetra (metiiylena phosphonic acid) 

sodium 

0,38 



salt 





•*«« 

Optical brightener . 



0.21 

20 


Methyl silicone — 



0.18 



Sodium hydroxide 



1.00 



Sodium perborate tetrahydrate 



12.00 

25 

9 

Proteolytic enzyme 



0.30 


0 • 

Calcium mondnorillonite swellable clay 



16.00 



Potasaium methyl siliconate 



0.50 

30 


Hydroxylamine sulfate 



0.30 



Perfume 



0«50 



Tetraacetyl ethylenediamine 



0.89 



Sodixim alumrnosilicate 



0.25 

35 

0 0 9 

Pentaerythritol distearate 



6.00 



Sodixjua sulfate, anhydrous 



1Q.59 



Hater 



11.00 

40 





100.00 


* 

Condensation product of one mol of mixed C^^. 

17 

alcohols 




and seven mols of ethylene oxide 




45 


Bla20:S102 ratio of 1:2 




««« 

Oiaminostilbene disulfonic acid salt type 





*««« 

Dow-Corning X2-3302 




SO 

o 

iacaXaee 2T 




o « 

Calcium bentonite 





o 

Commercial, 14% monos tear ate, 4 5% distearate 

and 40% tristearate 


55 


A particulate built fabric softening detergent composition (a sof tergent) of the above formula is made by 
spray drying a portion of the formula to produce base beads, and then admbcing such beads with a mixture 
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of the remaining components, except for the perfume, which is sprayed onto the mixture of t he beads and other 
materials. The spray dried beads are made by spray drying a crutcher mix of various heat stable components 
of the product, including sodium sulfate, sodium linear dodecyl benzene sulfonate, stearyl hydroxyethyi imida- - 
zoline, nonionic detergent, sodium silicate, sodium tripolyphosphate, sodium carbonate, ethylenediamine tet- 

5 Fa(methylene phosphonic acid) sodium salt, optical brightener, silicone, sodium hydroxide, PEC and water, with 
the solids content of the crutcher mix being about 55%, to base beads of particle sizes in the range of 10 to* 
100, U.S. Sieve Series. The bentonrte is agglomerated to the same particle size range and the agglomerated 
bentonite and the other components (usually those which are heat sensitive), including the sodium pertjorate 
tetrahydrate, the enzyme, the hydroxylamine sulfate and the sodium aluminosilicate, are admixed with the 

10 base beads, after which the siliconate and perfume are sprayed onto the mixture resulting, to make the final 
softergent In a variation of the manufacturing procedure the PEC may be post-added to the composition in 
powdered form or as a co-agglomerate with bentonite. 

The softergent produced and variations of the formula, in which percentages of the bentonite and PEC 
are varied while all the other percentages of components remain the sanrte, except for the sodium sulfate, which 

15 is changed to compensate for increases or decreases in the total of t>entonite and PEC, are made and are tested 
for detergency and fabric softening effectivenesses. In testsagainst various oily and clayey soils the softergent 
is found to be an effective and commercially acceptable detergent, using visual observations of the cleaning 
of soiled laundry and test swatches as well as reflectometer reading comparisons with controls. When tested 
against the best commercial softergent known to the present inventors, which composition includes day, ter- 

20 tiary amines, polysiloxanes and soap or quaternary ammonium compound, the invented composition of the 
formula given above Is as good as such "ultimate" composition or better in fabric softening effect, using SO'^C 
washing machine laundering of ordinary wash loads of dirty laundry or test watches, whether the washing ma- 
chines and procedures are of the American or European type, and whether the materisris of the items washed 
are natural, such as cotton, synthetic, such as polyester, or blends thereof. In such tests a panel of experienced 

25 evaluators, usually at least four, compares washed swatches (or identical items), one of which was washed by 
a control detergent composition and the other of which was washed using a softergent that is being evaluated. 
The difference in softness between the swatches washed with the control detergent and the softergent is 
judged and a number is assigned to indicate such difference, with 1 t>eing for a slight difference, 2 being for 
a moderate difference and 3 being for a great difference. In all cases, of course, the swatches washed with 

so the softergent will be softer than the control, which was washed in wash water that contained a detergent conr>- 
positk>n from which the softening bentonite-PEC combinatk>n had been omitted. 

NA^en the invented sof te^ent of the formula of this example is tested against a control detergent, from 
which the bentonite and PEC were omitted and replaced by sodium sulfate, an Inert filler, the difference in 
softening effect is rated at 2.3. When the 6% of PEC is in the formula but the t>entonite is omitted and is re- 

35 placed by sodium sulfate the rating is 0.7 and when the PEC is replaced by sodium sulfate and the bentonite 
(1 6%) is present,the rating is 0.8. Thus, the addith^ effect of the PEC only and bentonite only formulas wouM 
be 1.5 whereas actually it is found to be 2.3, which represents a very significant improvement (synergism). 
Even greater fabric softening action is obtainahHe, as will be evident by reference to the appended drawing, 
which also shows that merely increasing the proportion of either bentonite or PEC does not yield the same 

40 improvement; In fact. Increasing the proportions of bentonite to 30% and PEC to 20% (separately) results in 
decreasings of the softening actions. 

The synergistic result with respect to fabric softening actions of the invented softergents will readily be 
apparent from the appended drawing. In which: 

FIG. 1 Is a plot of fabric softening effect of a composition of the basic formula of Example 1 of this spec- 

46 ification, with the t>entonite content being-varied, compared to such softening effect of similar composi- 

tions in which the bentonite content is varied and the PEC content is 0%; and 

FIG. 2 is a plot of fabric softening effect of a composition of the basic formula of Example 1 , with the PEC 
content being varied, compared to such effect in similar compositions in which the PEC content is varied 
and the t>entonite content is 0%. 
50 In FIG, 1 curve 11 shows the increase in fabric softening action on the washed laundry as the bentonite 

content is increased from 0 to 25% . with the dots on the curve representing specific bentonite contents. The 
best softening obtained is rated at about 2.7, which is about the best ever obtained with a softergent Curve 
13 illustrates fabric softening action as the bentonite content Is increased, with the PEC being omitted from 
the formula. It is notable that the curve heads downwardly, indicating less softening, when the bentonite con- 
55 tent is over 25%. Phantom curve 15 shows the expected additive effect on fabric softening action of the 6% 
of PEC plus the indicated percentages of bentonite. Because curve 15 is substantially lower than curve 11 for 
most of its length it proves that a synergistic fabric softening effect attends the presence of both t>entonlte 
and PEC in the described aoftergent compositions 

14 
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IS 


20 


25 


30 


35 


FIG 2 is similar to FIG.1 exceptthat in the FIG. 2 experiments it is tlie day (bentonite) contentthat is be\ng 
held constant while that of the PEC is being varied, from 0 to 20%. Curve 17 shows the increase in fabric sof- 
tening actfon of sot tergents of the invention whfch contain 16% of day and from 1 to 1 0% of PEC. while curve 
19 shows that when the day content is the increase in softening action as the PEC content b increased is at 
a lower rate, and softening actually decreases at higher PEC contents. Curve 21 plots the expected,(add.tive) 
effed of 16% of day plus the indicated percentages of PEC. Because such curve is substantially lower than 
the actual curve 1 7 it is established that the combination of bentonite and PEC synerglstically improves fabnc 
softening of laundry washed with such softergents. . ^ • -^n,^ 

The described effect, synergistic Improvement of fabric softening action, is also obtamed with vanous other 
combinations of PEC's described herein and montmorfllonite days of the types mentioned butthe best results 
are obtained when the PEC's are partial eaters of pentaerythritol and pentaerythritol oligomers which indude 
at least one. and preferably two hydroxyls. and when the day is a caldum bentonite or a sodium or potassium 
bentonite that is capable of swefling in the wash water. In the experiments described above and plotted in the 
graphs of the figures the bentonite employed is caldum bentonite and there is enough sodium ion in the wash 
water (from the builder salts and the sodium hydroxide) to convert it to swelling sodium bentonite. Surpnsingiy 
enough, the calcium bentonite, vrtien employed under such conditions, is even better in fabric softening power 
than the sodium and potassium bentonites. _ .. u « 

Another significant advantage of the invented softergents of this invention is in the breaking through of 
a perceived "softening barrier" by the invention. From FIG s. 1 and 2 it is evident that increasing the contents 
of either bentonite or PEC alone wW not result in a superior softergent because the softening effects asymp- 
totically approach limits less than or about 1 and even the additive effects which could be predicted are less 
than 2 and In all such cases the fabric softenings are diminished as greater proportions of the mentioned sof- 
tening agents are employed. Yet, with the invented compositions this apparent limit on softening power Is trans- 
cended and lesser total quantities of the combination of PEC and bentonite yield superior results, with the fabnc 
softening effects approaching those for rinse cyde additive compositions, which had previously been consid- 
ered to be an impossible dream*. Sue effects are obtainable with other types of softergents. Induding those 
based on nonionic detergents only, anionic detergents only, water insduble builders, such as zeolites, non- 
phosphate formulas, in which the builder composition can be a combination of zeolite, carbonate and silicate, 
and softergents built with organic builders, such as polyacetal cart)oxylates. NTA. EDTA, dtric acid and gluconic 
add Furthermore, such synergistic softening actions are also obtainable for wash cyde and nnse cyde ad- 
ditive softening cou positions, which contain no detergent, and in such rinse cyde addttive compositions, wheth- 
er in liquid state or in particulate or gel form, softening action can be better than for such compositions which 
do not utiize the described combination of day and PEC. 
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EXAMPLE 2 


Componenc 

Sodium linear dodecylbenzene sulfonate 
Stearyl hydroxyethyl imidazoline 
* Nonionic detergent 

Sodium silicate (NajOiSiO-, = 1:2) 
Zeolite 4A 

Sodium maleate metliacrylate copolymer 
Sodium carboxynethyl cellulose 
Sodium carbonate, anhydrous 


Ethylenediamine tetra (methylenephosphoni^ acid) , sodium 0.44 
salt 

26 Stilbene optical brightener 0*25 

Sodium hydroxide 0.10 

Proteolytic enzyma (Alcaiase® 2T) 0*36 

Sodium perborate tetrahydrate 10.60 

30 

Calcium montmorillonite clay (calcium bentonite) 18.00 

Hydroxylaaine sulfate 0^50 

Ta traacety lethylenediamine 1.00 

35 

Sodium aluminosilicate 0.40 

Sodium ethylenediamine tetraacetate 0.13 

Pentaerythritol distearate 3.00 

^ Sodium sulfate, anhydrous 19.07 

Water 7^50 

Perfume 0 « 5 5 

45 100.00 

• Condensation product of one mol of mixed C, , 

alcohols and seven mols of ethylene oxide""^^ - 


Mixture of 14% of the raonostearate, 45% of the distearate 
and 40% of the tristearate 


55 

The particulate product of this example is made by a procedure described in example 1 , and. when tested 
for detergency and fabric softening properties according to the procedures set forth in that example,exhibits 

16 
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good detergency and synergistic fabric softening, due to its contents of PEC and tientonite. The synergistic 
IfTiprovement in fabric softening, compared to the expectable effects of the individual PEC and bentonite in 
such composition, is not as striking as in Example 1 (wherein 6% of PEC and 16% of bentonite were present) 
but is significant In variations of this rwn-phosphate formula the PEC content is decreased to 1.5%. with a 
corresponding increase in sodium sulfate content to 20.57%, and synergistic fabric softening is sfill noted, but 
to a lesser extent When the PEC content is increased to 6% and the sodium sulfate content is decreased to 
16.07% to compensate, the synergistic fabric softening effect is even more pronounced. 

EXAMPLE 3 



Component 

% By Weiaht 

IS 

Nonionic detergent 

12.00 


Sodium silicatie (Na20:Si02 « 1:2) 

5.50 


Zeolite 4A 

23.00 

20 

Sodium maleate meehacrylate copolyzner 

1.50 


Sodixim carboxymethyl cellulose 

0.55 


Sodium carbonate, anhydrous 

13.00 

25 

Ethylenediamine tetradnethylenephosphonic acid) 

0.65 

sodium salt 



Stilbene optical brightener 

0.30 


Sodium hydroxide 

0.15 

30 

Sodiiim perborate roonohydrate 

9.00 


Proteolytic enzyme (Alcalase 2T) 

0.70 


Calcium benccnite 

18.00 

35 

Hydroxy lamine sulfate 

O.SO 


45 


Comoonenc (cont'd.) 

% Bv Weiaht (cont'c 

Te traacecy le thy lenedi Auiine 

3.86 

Sodium aiuminosilicate 

0.50 

Pentaerycnrxtol distearate 

3.50 

Water 

6.54 

Ferfuxne 

0.75 


100.00 


* Condensation product of one mol of mixed 

0^^2-17 alcohols and seven rools of ethylene oxide 

14% of the mbnostearate , 45% of the distearate and 
40% of the trlstearate 
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The zeolite-built, non-phosphate, nonionic particulate detergent composition of this example is made by 
the process or processes of Examples 1 and 2 and is tested for detergency and iabnc softening properties in 
the same manner. It is a good nonionic detergent and does not have the ecologically disadvantageous prop- - - 
ertles of phosphates or non-biodegradable anionic detergents. Also, due to its content of calcium bentonite 

5 and PEC it is of excellent fabric softening properties, synergistically better than would have been expected 
from the additive effects of the fabric softening agents present in the formula (and PEC is biodegradable). - - 

To improve detergency of the composition even more one may incorporate in It an anionic detergent of the 
biodegradable type, such as 5% of sodium lauryl sulfate or 10% of sodium C^a^^s paraffin sulfonate, and in 
some instances such anionic detergents may replace the nonionic detergent, with the total detergent content 

10 being about the same as in the formula of this example. Such products also exhibit the excellent fabric sof- 
tening properties of the formula of this example and such fabric softening is synergistically improved over the 
additive effects of the fabric softening components of the product. 

EXAMPLE 4 

15 


Component % By Weighc 

20 Sodium linear tridecylbenzene sulfonate 6.00 

Neodo3^25-7 4,00 

Pentaerythritoi distearate 7.00 

25 Swellabie calcium bentonite 18.00 

Sodium carbonate 8.00 

Sodium silicate (Na2O:Si02 » 1:2«4) 4.00 

3^ -t-h £otulsl£l«r 2.00 

Water 51>00 


35 


40 


45 


100.00 


f Nonionic detergent which is a condensation product of 
a fatty alcohol of 12-15 carbon atoms, with 7 xnols of 
ethylene oxide 

Mixture of 4 parts of N-stearyl diethanolaioine and 1 
part of 0^^2-15 alkyl decaethoxy ethanol 


This basic liquid softergent formula yields an excellent cleaner and fabric softener, which exhibits the syn- 
ergism of the fabric softening components,previously described in Examples 1-3, 

EXAMPLE 5 


Component % By Weight 

^ Calcium bentonite 93.7 
Pentaerythritol dipalmitate S.8 
Sodium hydroxide 0»S 

100«0 


55 
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This basic formula for a particulate or powder wash cycle additive (for addition to ordinary wash waters 
containing non-softening detergent compositions) is made by mbcing the sodium hydroxide, in powder or aqu- 
ecus solution form, with the bentonlte and then melting the PEC and spraying or dripping it onto the surfaces 
of a moving mass of the bentonite (+ NaOH). to produce an agglomerate or powder. When such is added to 
the wash water in such a proportion to result in 0.06% of PEC in the wash water and proportionately more 
calcium bentonite, laundry washed with the wash water resulting exhibits unexpectedly improved fabric sof- 
tening properties of the wash water. Instead of being in particulate or powder form the wash cyde additive 
may be In liquid form, in which 2 of an emulsif ier may be present, too, and the water content may be about 70 
to 90%. e.g.. 80%. 

Alternatively, a rinse cycle softener composition may be made of essentially the same formula as that giv- 
en for the particulate product, with the bentonite being sodium bentonite and the sodium hydroxide being re- 
placed by hydrochloric and so as to make the product acidic. Similarly, liquid rinse cyde compositions may be 
manufactured, without detergent or builder being present, and with emulsif ier to help to maintain the liquid prod- 
uct homogeneous. In such products the water content may be like that of the liquid wash cyde additWes, but 
with water also repladng the detergent(s) and bullder(s), and the pH would be in the range of 2.5 to 5.5, e.g., 
3 5. In a similar manner gel products can be made, with 0,5 to 5% of a gelling agent, such as 3% of sodium 
aiginate,belng present, and with the other components being the same as for the liquid product (with the water 
content being diminished to compensate for the gelling agenrs presence). If desired, the concentrations of ben- 
tonite and PEC may be decreased in the rinse cyde compositions and will stBI be effective, e.g.. when reduced 
to 1/3 the concentrations in the softergents. 

The described compositions, all of which contain both bentonite and PEC. are all effective fabric softening 
agents and exhibit synergistic softenings like those described In the data given previously and In the drawing. 


EXAMPLE 6 


% Bv Weight 

ConiDonen^ ' 

16.0 

Calcium bentonx^e 
Sodium hydroxide 

>oe pentaerythritol distearate 

. 3.0 
-r^ Emulsxfier 

74.8 

Watier 

100.0 

14% Monostaarate, 45% disteaxate and 40% tristearate 

-M- Mixture of four parts of N-stearyl dietnanoiaaine and 
one part of C^j.^^g alkyl decaethoxy ethanol 


The components listed are mixed together to form a wash cycle additive suspension that improves fabric 
conditioning by the wash water containing the suspension. The concentrations of all the components except 
water may be hah^ed or reduced to thirds, with the water content being increased to compensate, and the re- 
sulting suspension may be used for rinse cyde softening. Alternatively, the formula product may be used di- 
rectly for rinse cyde softening of the washed laundry, employing normal charges of such softener to the rinse 
water, often about 1.3 fluid ounces of a 64 liter last rinse. 

Synergistically improved fabric softening results, like that mentioned previously in the other examples, for 
t>oth types of uses. 
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EXAMPLE? 


CoiDPonent: % By Weicfht 

Calluloaic Sponge ^3'° 
Sodium bentonite 54.0 
Pentaerythritol distearate IS.Q 
++ Emulsifier 

1Q>0 


Water 


XOO.O 


See Example 6. 
See Example 6. 


The PEC, bentonite and emutsif ier are mixed together with half the water and the sponge is moistened 
with the other half of the water, after which the sponge is charged with the mixture of the other components 
and the water is allowed to evaporate. The resulting product Is employed to soften laundry while it Is being 
dried in an automatic laundry dryer. The laundry is softened satisfactorily and the previously descht>ed syn- 
25 ergistic softening is obtained. In a similar procedure paper towelling is charged with the mix and is employed 
as a dryer softening agent, with essentially the same results. 


EXAMPLES 


30 In this example cotton terrydoth swatches are washed in an automatic washing machine in a eO^'C. wash 

water containing 0.5% of a sof tergent composition of the formula of Example 1 , rinsed and dried. Other such 
swatches are washed in conventional detergent compositions, which may be of the same formula except for 
the omission of the bentonite and PEC, which are replace by inert filler (sodium^sutfate), and are then rinsed 
(in the last rinse), with rinse water to which any quaternary amnrK)nium or amine salt rinse cyde fabric softening 

35 composition has been added, such as dimethyl distearyt ammonium chloride, so that the rinse water contains 
about 0.05% (or more) of the fabric softening quat or amine, and such swatches are dried. 

Strips are cut of swatches subjected to these different treatments and are tested for water absorption, by 
dipping lower ends of such vertical strips into an aqueous solution of water soluble dye (red Iragon) and meas- 
uring the heights to which the water rises, after 30 seconds, 1 minute, 3 minutes and 5 minutes. The strips 

40 washed with the invented softergent ak>sorb water to heights that are about twice those for the strips from the 
swatches that are washed, as described, and then treated with the rinse cyde softener. 

Similar results are obtainable by utSizing rinse cyde fabric softeners of this invention, in which PEC and 
bentonite are present, when they are compared to rinse cycle fabric softening compositions that are based on 
quat and/or amine fabric softeners. Nevertheless, the invented sof tergents and rinse cyde coupositions soften 

45 the cotton (and other fabrics) about as well as the best of comparable softening compositions, which is an 
exceptional result 

The results of these tests and similar absorption tests on towelling and dothing are important because 
they show that fabrics treated with the invented compositions, instead of commercial quat-based products, 
are more capable than such products of absorbing water (which Is important for towels) and body sweat (which 

50 IS important for dothing items, such as underwear, T-shirts and sport apparel). 

In the illustrative examples of the invention given above various changes may bemade within the invention 
and the described synergistic results will still be obtained. For example, various other swellable bentonites and 
montmorillonites may be substituted for the caldum and sodium bentonites and other PEC's may be employed, 
induding dipentaerythritol tetralaurate, monopentaerythritol 10 ethylene oxide distearate and pentapentaer- 

55 ythritol tetrapalmitate. Different detergents, PEC's and days like those mentioned may be employed and va- 
rious adjuvants and active components may be induded in the compositions and artides of the invention, and 
so long as the combination of the acceptable day and PEC is present the synergistic fabric softening action 
is obtainable. Such is also the case when proportions are varied within the ranges mentbned and when dif- 
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ferent concentrations of the products are employed, within the ranges given. 

In all variations, when the bentonite and the PEC of the invention are present improved softening results, 
possibly due to the mutual promotion of adherence to the laundry fibers of each of the required softeners, and 
sometimes to the desirable dispersing effect of the bentonite on the PEC. However, it seems that the syner- 
5 gism obtained is due to more than the mentioned adherence promoting and dispersing effects, and applicants 
are not bound by any theories mentioned herein. 

The invention has been described with respect to illustrations and examples thereof but is not to be con- 
sidered asijeinglimited to those because it is evident that one of skUl in the art.with the present specification 
before him or her. will be able to utilfee substitutes and equivalents without departing from the invention. 
10 The invention also extends to the products, compositions and processes set out below. 

Afabric softening product, which is a composition or an article for application tof ibrous matenals, so that 
a fabric softening component thereof is deposited on the fibrous materials and softens them, which compnses 
a PEC which is a fabric softening component which is a higher aliphatic acid ester of pentaerythntol. of an 
oligomer of pentaerythntol, of a lower alkylene oxide derivative of pentaerythritd or of a lower alkylene oxide 
15 derivative of an oligomer of pentaerythntol. or a mixture thereof, and a montmorillonite day. 

Afabric softening product which is a wash cyde or rinse cyde composition, a dryer artide or a sof tergent. 
in which the montnrwrillonite day is capable of swelling in use. 

Afabric softening product In which the montmorillonite day is a sodium, potassium, caldum or magnesium 
bentonite or mixture of two or more thereof, and the PEC is a partial higher aliphatic ester of pentaerythntd 
20 orof an oligomer of pentaerythntol. 

A fabric softening product according to daim 3 which Is essentially free of quaternary ammonium com- 
pound fabric sof tener. 

Afabric softening product which Is a sof tergent which sof tergent te one whteh comprises synthetic organic 
detergent of the anionic and/or nontonic type(s), PEC and bentonite. 

A softergent composition in particular form, wherein the synthetic organic detergent is 3 to 35 /o thereof, 
the PEC is 2 to 20% thereof and the bentonite is 10 to 30% thereof. 

A particulate softergent composition wherein the synthetic organic deteigent is a mixture of anionic and 
nonionic detergents, and the proportion thereof is in the range of 3 to 25%. the composition is built with 10 to 
60% of buiWer, and the proportions of PEC and bentonite are in the ranges of 2 to 15% and 10 to 25%. 

A particulate softergent compositton wherein the anionic detergent is a sulfated and/or sulfonated deter- 
gent, the nonionic detergent is a condensation product of a higher fatty alcohd and ethylene oxide, the buflder 
IS selected from the group consisting of water sduble alkali metel pdyphosphates. carbonates, silicates, bor- 
ates citrates, bicarbonates. gluconates, nitraotriacetetes and ethylene diamine tetraacetates, water insoluble 
water softening zeolites, and mixtures thereof, the PEC is a higher aliphatic add partial ester of pentaerythntol 
or of an oligomer of pentaerythritol, and the bentonite is sodium and/or calcium bentonite. 

A particulate softergent composition . . ^ ^ * 

which comprises 1 to 10% of sodium higher aikylbenzene sulfonate. 1 to 10% of nonionic detergent, 
which is a condensation product of one md of higher fatty alcohd and 5 to 10 mols of ethylene oxide. 2 to 1 0% 
of sodium silicate. 15 to 35% of sodium tripolyphosphate. 2 to 10% of sodium cart>onate. 3 to 10% of higher 
aliphatic add partial ester of pentaerythritol and 12 to 20% of sodium and/or caldum bentonite. 

A particulate softergent composition ^ *u u 

wherein the higher aliphatic add partial ester of pentaerythritol is pentaerythritd distearate and the ben- 
tonite is calcium bentonite. 

A softergent composition **u^dc/- 
in liquid or gel form which comprises 3 to 20% of the synthetic organic detergent 2 to 20% of the PEC 
and 10 to 30% of the bentonite. in an aqueous medium. 

Afabric softening rinse cyde or wash cyde addith/e product which is in particulate or powder form and 
comprises about 1 to 40% of the PEC and about 60 to 99% of particulate or powder bentonite. 
Afabric softening product 
50 in which the PEC is dispersed in the bentonite, which serves as a carrier for it 

Afabric softening product in particulate or powder composition form, which comprises 1 to 1 0% of a higher 
- aliphatic add partial ester of pentaerythritd or a higher aliphatic add partial ester of an oligomer of pentaer- 
ythritol. or a mixture thereof, and 90 to 99% of bentonite. 
Afabric softening composition 
55 which comprises 3 to 7% of higher fatty Ci2.ie partial ester of pentaerythritol and 93 to 97% of sodium 

t>entonite or calcium bentonite. 
A fabric softening composition 


25 


30 


35 
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in which the PEC is pentaerythritoi distearate, the bentonite is calcium bentonite, no quaternary anf>* 
monium compound is present and tonlzable sodium compound is present in the composition and/or sodium 
ions are present in the wash water or rinse water where the composition is to be used,to convert the calcium . 
bentonite to sodium i^entonite. 
5 Acomposition which comprises about 6% of pentaerythritoi distearate and about 94% of calcium bentonite. 

A composition which is in liquid form and comprises about 1 to 40 parts of the PEC and about 60 to 99 - 
parts of bentonite in a liquid medium. 

A composition which comprises 1 to 1 0% of a higher aliphatic acid partial ester of pentaerythritoi or of an 
oligomer of pentaerythritoi, 1 0 to 30% of bentonite and 50 to 89% of an aqueous medium. 
10 A composition which comprises 3 to 7% of higher fatty C12.19 partial ester of pentaerythritoi, 10 to 24% of 

sodium and/or calcium bentonite and 60 to 85% of an aqueous medium, which aqueous medium is substantially 
water. 

A febric softening wash cyde additive composition 

which comprises about 6% of pentaerythritoi distearate, atxHJt 1 6% of calcium bentonite and 65 to 76% 
15 of water. 

A fabric softening dryer article 

which comprises an at>sorbent fibrous or cellular material which has deposited on it or absort>ed thereby 
atKMit 1 to 25% of the fat>ric softening component, on a fabric softening article basis. 
A fabric softening article 

20 which comprises a sheet of paper which has been impregnated with 5 to 95% of fabric softening com- 

ponent which comprises a partial higher fatty ester of pentaerythritcd, a partial ester of an oligomer of pentaer- 
ythritoi or a mixture thereof, and bentonite. 

A process for softening laundry which comprises applying to such laundry a fabric softenvig product of 
the invention in such manner and under such conditions that a fabric softening component thereof is deposited 
25 on the laundry and softens it 

A process wherein the fabric softening product applied to the laundry is a softergent composition which 
comprises a synthetic organic detergent of the anionic and/or nonionic type(s), PEC and bentonite, which Is 
applied to the laundry in wash water. 

A process wherein the fabric softening product is a rinse or wash cycle composition which comprises a 
^ PEC and bentonite, which is applied to the laundry in the wash water or in the rinse. 

A process wherein the fabric softening product is a dryer article containing a PEC and bentonite, which 
is applied to the laundry in a laundry dryer, which article is of an absort>ent fibrous or cellular material which 
has had deposited on it or absorbed by it a PEC and bentonite. 

55 

Claims 


1. Afabric softening product, which is a composition or an article for application to fibrous materials, so that 
a fal>ric softening component thereof is deposited on the fibrous materials and softens them, which com- 
^ prises a PEC, which is a fabric softening component which Is a higher aliphatic acid ester of pentaery- 

thritoi, of an oligomer of pentaerythritoi, of a loweralkylene oxide derivative of pentaerythritoi or of a lower 
alkylene oxide derivative of an oligomer of pentaerythritoi, or a mixture thereof, a smectite day, and an 
emu! sifter or a synthetic organic detergent or a mixture thereof. 

45 2. Afabric softening product as daimed in daim 1 characterised in that the smectite day is a montmorillonite 
day. 

3. A fabric softening product as daimed in daim 1 or daim 2 characterised in that it is a wash cyde or rinse 
cyde composition, a dryer article or a softergent 

50 

4. A fabric softening composition as daimed in daim 1, 2 or 3 characterised in that the day is capable of 
swelling In use. 

5. A fabric softening product as daimed in daim 4 characterised in that the day is a sodium, potassium, 
^ calcium or magnesium bentonite or mixture of two or more thereof. 

6. Afabric softening product as claimed in any one of daims 1 to 5 characterised in that the PEC is a partial 
higher aliphatic ester of pentaerythritoi or of an oligomer of pentaerythritoi. 
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7. Afabric softening product as claimed in any one of claims 1 to 6 characterised in that it is essentially free 
of quaternary ammonium compound fabric softener. 

8. Afabric softening product as claimed In any one of claims 1 to 7 characterised in that it is a softergent, 
.5 which softergent is one which comprises synthetic organic detergent of the anionic and/or nonionic 

type(s). PEC and bentonite. 

0. A softergent composition as claimed in claim 8 characterised in that it is in particulate form, the synthetic 
organic detergent is 3 to 35% thereof, the PEC is 2 to 20% thereof and the bentonite is 10 to 30% thereof. 

1 0. A softergent composition as claimed In any one of daims 1 to 9 characterised in that it contains a buflder. 

11. A softergent composition as claimed in daim 10 characterised in that it contains 10 to 60% buflder. 

12. Aparticulate softergent composition as daimed in daim 10 or claim 11 characterised in thatthe synthetic 
IS organic detergent is a mixture of anionic and nonionic detergents, and the proportion thereof is in the 

range of 3 to 25%. the composition is buflt with 1 0 to 60% of builder, and the pnaportions of PEC and 
bentonite are in the ranges of 2 to 15% and 10 to 25%. 

13. A particulate softergent composition as daimed in any one of daims 1 to 12 characterised In that the de- 
20 tergent Is a mixture of anionic detergent, which is a sulfated and/or sulfonated detergent, and nonionic 

detergent, which is a condensation product of a higher fatty alcohol and ethylene oxide. 

A particulate softergent composition as daimed in any one of claims 1 0 to 1 3 characterised in that the 
builder Is a water soluble alkali metal polyphosphate, carbonate, silicate, borate, citrate, bicarbonate, glu- 
conate, nrtrilotriacetate or ethylene diamine tetraacetate, a water insoluble water softening zeolite, or a 
mbcture thereof. 

15. A particulate softergent composition as claimed in daim 13 or daim 14 characterised in that the PEC is 
a higher aliphatic acid partial ester of pentaerythritol or of an digomer of pentaerythritd. and the bentonite 
Is sodium and/or caldum bentonite. 

16. A particulate softergent composition as daimed in any one of daims 1 0 to 1 5 characterised in that it conv 
prises 1 to 10% of sodium higher alkylbenzene sulfonate. 1 to 10% of nonionic detergent, which is a con- 
densation product of one nrwl of higher fatty alcohol and 5 to 1 0 mds of ethylene oxide. 2 to 10% of sodium 
sflicate. 15 to 35% of sodium tri polyphosphate, 2 to 1 0% of sodium carbonate, 3 to 10% of higher aliphatic 
acid partial ester of pentaerythritol and 12 to 20% of sodium and/or calcium bentonite. 

A particulate softergent composition as daimed in dainri 16 characterised in that the higher aliphatic acid 
partial ester of pentaerythritol is pentaerythritol distearate and the bentonite is calcium bentonite. 

A softergent composition as claimed in daims 2 to 8 in liquid or gel form characterised in that it comprises 
3 to 20% of synthetic organic detergent, 2 to 20% of the PEC and 10 to 30% of the bentonite, in an aqueous 
medium. 

A fabric softening rinse cyde or wash cyde additive product as daimed in claim 1 characterised in that it 
is in particulate or powder form and comprises from more than 10 to 40% of the PEC and about 60 to 
less than 90% of particulate or powder t>entonlte. 

A fabric softening composition as claimed in daim 1 8 or daim 1 9 characterised in that the PEC is pen- 
taerythritol distearate. the bentonite is caldum bentonite, no quaternary ammonium compound is present, 
and ionizable sodium compound is present in the composition and/or in a composition with which it is used 
in the wash water or rinse water so that sodium ions are present in the wash or rinse water to convert 
the calcium bentonite to sodium bentonite. 

21. A composition as daimed in any one of daims 1 to 20 characterised in that it comprises 1 to 10% of a 
higher aliphatic add partial ester of pentaerythritol or of an oligomer of pentaerythritol. 10 to 30% of ben- 
tonite and 50 to 89% of an aqueous medium. 

22. A fabric softening dryer artide as daimed in daim 3 characterised in that it comprises a sheet of paper 
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which has been impregnated with 5 to 95% of fabric softening component wh'ch comprises a partial higher 
fatty ester of pentaeryt hritol, a partial ester of an oligomer of pentaerythritol or a mixture thereof, and ben- 
tontte. 
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(57) A fabric softening product is a composition or 
article that is effective for its fabric softening 
purpose but preferably excludes ecotoxic quat- 
emary ammonium salt. Includes, as a fabric 
softening component, a PEC, which is an ester 
of pentaerythritol, an ester of an digonr^er of 
pentaerythritol, an ester of a lower alkoxylated 
pentaerythritol or an ester of a lower alkoxyl- 
ated pentaerythritol oligomer, wHh bentonite, 
whfch increases its fabric softening effect re- 
martcably. The PEC is preferably a partial higher 
fetty acid ester of pentaerythritol or a partial 
higher fatty ackl ester or a pentaeiythritol 
oligomer, the bentonite is preferably sodium 
bentonite or swellabie calcium bentonite. the 
fabric softening compositfon is a softergent or a 
non-detersive composition, both of whteh may 
be in solid (preferably particulate solid) or liquid 
state or fonn (preferably in aqueous suspension 
or gel), and the fabric softening artide is an 
absorbent material with bentonite and PEC de- 
posited on it or absorbed by it Also within the 
invention are processes for softening fibrous 
materials of laundry by contacting them with 
such compositions and/or artides during wash- 
ing, rinsing and/or drying operations. 
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@ Fabric softening products based on a combination of pentaerythritoi compound and bentonlte. 

@ A fabric softening product is a composition or 
article that is effective for its fabric softening 
purpose but preferably excludes ecotoxic quat- 
emary ammonium salt, includes, as a fabric 
softening component a PEC, which is an ester 
of pentaerythritoi, an ester of an oligomer of 
pentaerythritoi, an ester of a lower alkoxylated 
pentaerythritoi or an ester of a lower alkoxyl- \ 
ated pentaerythritoi oligomer, with bentonite, \ 
which increases its fabric softening effect re- « 
markably. The PEC Is preferably a partial higher \ 
fatty acid ester of pentaerythritoi or a partial \ 
higher fatty acid ester or a pentaerythritoi \ 
oligomer, the bentonite is preferably sodium , 
bentonite or swellable calcium bentonite, the j 
fabric softening composition is a softergent or a { 
non-detersive composition, both of which may 
be in solid (preferably particulate solid) or liquid 
state or form (preferably in aqueous suspension 
or gel), and the fabric softening article is an 
absorbent materia! with bentonite and PEC de- 
posited on it or absorbed by it. Also within the 
invention are processes for softening fibrous 
materials of laundry by contacting them with 
such compositions and/or articles during wash- 
ing, rinsing and/or drying operations. 
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